Aims: Poor health and well-being has been observed among NHS staff and has become a key focus in current public health policy. The objective of this study was to deliver and evaluate a five-year employee wellness programme aimed at improving the health and well-being of employees in a large NHS workplace.
INTRODUCTION
Globally, and in the UK, the workplace has been identified as a priority setting for workplace health promotion [1] [2] [3] [4] and the number of organisations offering wellness programmes is on the increase. Worksites not only provide longitudinal access to a large number of people but have prospect for multi-level 'ecological' interventions directed at individual, organisational and environmental determinants of health behaviours. [5] [6] [7] The evidence suggests that a well-implemented multi-component health-promotion programme can not only improve the health status of participants but can also improve work-related outcomes such as productivity and sickness absence rates. [8] This creates a sound argument for the financial sustainability of workplace wellness programmes, particularly those that encompass initial resource investment and top-level managerial support. [6, 9] Government publications have called for National Health Service (NHS) workplaces to 'set the example' for population health; [3] however, sickness absence rates are known to be higher in the NHS than other sectors [10] and recent evidence shows that NHS workers continue to exhibit a rela-tively poor health profile [11] [12] [13] despite being perceived by the general public as role models for health. [14] [15] [16] This requires immediate public health action, not only to ensure a healthy public health workforce for the future, but also because ill health in NHS staff may negatively impact upon the quality of patient care, [17, 18] and because the health practices of health care staff have been associated with their tendency to raise health behaviour issues with their clients. [19] To this end, we report the findings of the delivery and evaluation of a large-scale workplace wellness programme, implemented over five years, in an NHS setting.
METHODS

Needs analysis and intervention development
An initial employee needs analysis and employee health and well-being survey demonstrated a poor health profile of NHS employees in this setting and provided user-led baseline data that would inform health professionals, managers and policy makers of areas that could be targeted for health intervention. A needs-based, theorydriven intervention was developed, based on the ecological model of health. [20] The ecological approach involves targeting a population at all levels by implementing new policies, by providing opportunities for making healthy lifestyle choices in the physical environment, by manipulating the human environment (through community interventions and social support) and by empowering and informing the individual through information dissemination and individual incentives. [21] The intervention was targeted towards improving the health and well-being of NHS employees and had top-level management support within the local NHS trust, a dedicated NHS health and well-being champion to deliver the intervention, and significant capital and revenue funding, all of which have been identified as important factors in suc-cessful wellness interventions. [6] The workplace wellness programme Following a three-month launch period, an intervention was delivered over a fiveyear period from 2006 to 2011, accessible to over 7,000 employees in early 2006 and more than 13,000 from April 2006 to 2011 following a trust merger. The intervention was a 'branded' employee wellness programme that included a dedicated website and exercise class timetable (e.g. yoga, pilates, hula hoop, dancing, tai chi, boxercise) and exercise sessions (e.g. touch rugby, netball, pedometer challenges), a staff gym, dedicated well-being and exercise rooms, cycle storage and showers, staff cycle schemes, dietary interventions (e.g. slimming classes, healthy eating schemes), regular health campaigns (e.g. active commuting, Wellbeing Week, Mental Health Week), community interventions (e.g. competitions, local sports clubs and gym membership, Nordic walking), health education, access to health screening checks, and a range of complementary and relaxation therapies (e.g. massage, meditation).
The primary focus at the outset was on the promotion of physical activity, with additional activities offered according to staff demand and capacity of the team; as such, the programme evolved over time, although a summary of key activities by year is provided in Table 1 (Available at: http:// pph.sagepub.com/supplemental).
Incentives were not provided for participation in the majority of the activities, including structured exercise sessions, gym attendance, dietary interventions and therapies. On occasion, prize incentives were provided for team-based com-petition activities such as the pedometer challenge, or in specific health campaigns; for example, during one particular week-long campaign, free breakfast vouchers were provided to staff who cycled to work.
Services and facilities were promoted with the support of local 'workplace health champions' -individual employees who recognise the importance of employee health and well-being, and who actively promote health behaviours within the organisation. [22] In this instance, workplace health champions undertook their role during working hours as part of their paid employment supported by a signed contract with their employer, being released from their job roles to undertake related activities for a specified number of hours per month, which was agreed with their line managers.
Pre-and post-intervention
Ethical approval and local research governance approval was granted by the Central Office for Research Ethics Committees and the local NHS trust. All NHS employees at the participating organisation were invited to complete a questionnaire survey before (n = 7,065) and five years after (n = 13,606), the intervention (the increase in total employee numbers is due to a trust merger mid-2006). The questionnaire included demographic items (age, gender, body mass index (BMI)) and items relating to physical activity, dietary habits, self-efficacy for physical activity and diet, social support for physical activity and diet, general health, mood, smoking, work performance, job satisfaction and sickness absence. The measures were adapted from a tool provided to service managers by the funder of the intervention, which had been produced elsewhere for a national workplace health initiative. [7] The adapted measures used here have been used with other health care samples and are described more fully elsewhere. [11] [12] [13] Physical activity measurement included assessment of incidental physical activity, sitting time, sport and recreational physical activity. Physical activity level was measured using the modified International Physical Activity Questionnaire [23] and a list of 20 common barriers to being physically active. Self-efficacy for physical activity and knowledge of physical activity were each measured using a five-item scale; social support for physical activity was measured using a four-item scale.
Participants were asked to rate their general health on a six-point Likert scale (0 being very poor and 5 being excellent). The 12-item General Health Questionnaire (GHQ-12) was used to measure mood of employees, with a cut-off point of 2/3 to indicate low mood. [24] Participants were asked how often they got seven hours of sleep per night on a four-point Likert scale (1 being seldom or never, 4 being always).
Employees were asked whether they smoked a cigarette or pipe; knowledge about dangers of passive smoking was assessed by a single item: 'Do you think that breathing someone else's smoke is dangerous to your health?'
The diet of employees was measured by the following items: 'Do you eat five servings of fruit/vegetables a day?'; 'Do you eat foods high in fat and sugar?'.
Employees were also asked to indicate whether they considered that they ate healthily at the time of the study. Self-efficacy for healthy eating was measured using an eightitem scale; social support for healthy eating was measured by a four-item scale. Table 2 .
Physical activity
Significantly more respondents considered themselves either very or fairly 'active at work' at follow-up than at baseline (69.7% and 53.9%, respectively; Cramer's V = 0.18, p < .001).
Significantly more respondents at follow-up reported actively travelling (walking or cycling) to the workplace in the previous seven days (37.6%) than at baseline (30.7%) (φ = -0.07, p < .001). Additionally, participants who actively travelled at follow-up spent significantly more time walking or cycling in a typical trip to or from work than participants who reported actively travelling at baseline (Cramer's V = 0.24, p < .001).
With regards to active travel during leisure time, significantly more participants at follow-up than at baseline reported having walked or cycled for at least 10 minutes (for trips outside of work travel) in the previous seven days (70.1% and 65.1%, respectively; φ = -0.05, p = .007).
Respondents were categorized according to whether they reported meeting the recommended daily level of physical activity at the time of the study ('30 minutes of moderate physical activity on most days of the week'). Those participants who met the recommended level of physical activity were defined here as 'active', and those who did not meet these criteria were defined here as 'less active'. According to these criteria, there was a significant improvement in the proportion of participants who reported meeting physical activity guidelines from baseline to follow-up (56.4% and 60.5%, respectively; φ = 0.14, p < .001).
2 (time: baseline and follow-up) × 2 (activeness: less active and active) betweensubjects analysis of variance (ANOVA) was carried out on incidental physical activity (e.g. stair use, moving around while on the phone, walking to speak to colleagues rather than telephoning); sports and recreational activity; the time spent sitting down (travelling, watching TV/video/DVD/cinema, using computer, reading, chatting, socialising, listening to music, playing games) and moving about (e.g. gardening and housework) on a typical work and non-work day; self-efficacy for engaging in physical activity; knowledge about physical activity; self-efficacy for healthy eating; support for engaging in physical activity; support for healthy eating; job satisfaction and commitment to working in the NHS trust (Table 3) .
ANOVA showed that respondents at follow-up engaged in significantly more incidental physical activities than respondents at baseline (F(1,2287) = 56.5, p < .001, partial η2 = 0.02) and that the active respondents engaged in significantly more incidental physical activities than the less active respondents (F(2, 2287) = 50.2, p < .001, partial η2 = 0.04).
Respondents at follow-up reported spending significantly less time sitting (F(1,2149) = 4.9, p < .001, partial η2 = .14) and more time moving about than respondents at baseline (F(1, 2149 = 9.8, p < .001, partial η2 = 0.17). As might be expected, active respondents tended to spend less time sitting (F(2, 2149) = 3.6, p = .03, partial η2 = 0.003) than the less active respondents.
Active respondents reported greater self-efficacy for physical activity than less active respondents (F(1,2505) = 214.33, p <.001, partial η2 = 0.15). However, there were no significant differences between baseline and follow-up on knowledge about physical activity, self-efficacy for physical activity or self-efficacy for healthy eating.
Active respondents reported receiving significantly more social support for both physical activity and healthy eating than the less active respondents (F(2,2028) = 26.4, p < .001, partial η2 = 0.03; F(2,2050) = 6.9, p < .001, partial η2 = 0.007).
However, there were no significant differences in social support between respondents at baseline and follow-up.
Those respondents who were more active reported higher levels of satisfaction with their job than the less active respondents (F(2.2529) = 7.7, p < .001, partial η2 = 0.006). Significantly more respondents at follow-up reported being satisfied with their job (F(1,2529 = 11.0, p < .001, partial η2 = 0.004) and feeling committed to working for the trust (F(1,2301) = 5.7, p = .02, partial η2 = 0.002) than respondents at baseline.
Perceived commitment to the trust did not differ between active and less active respondents.
Barriers to physical activity
The most common reported barriers to engaging in physical activity were similar at both time points and four factors were frequently identified at both baseline and follow-up: lack of time to be physically active; feeling too tired; a lack of motivation to be active; and feeling the need to rest and relax in their spare time. Significantly fewer participants reported 'lack of time' as a barrier at follow-up compared with baseline (φ = -0.04, p = .03). Statistical comparison of reported barriers at baseline and follow-up is presented in Table 4 .
General health and mood
Although the proportion of respondents reporting low mood was lower at follow-up (8.9%) compared with baseline (12.1%), this trend was not statistically significant (φ= 0.01). However, the active respondents reported significantly better mood (F(2, 2476) = 10.4, p < .001, partial η2 = .008) than the less active respondents. Two-way (time x activeness) between-subject ANOVA on mood status showed that the main effects of timeline and activeness were not significant.
At both baseline and follow-up, the active respondents were more likely to report good health than the less active respondents (Cramer's V = 0.17, p < .001; Cramer's V = 0.26, p < .001). However, overall there was no significant difference in selfreported general health between baseline and follow-up (Cramer's V = 0.06, p = .12).
The proportion of staff reporting that they had seven hours of sleep more than half of the time increased from 59.6% at baseline to 61.7% at follow-up, although this difference did not reach statistical significance (Cramer's V = 0.04, p = .24). Those respondents who reported getting seven hours of sleep more than half of the time were more likely to be active than those who did not (Cramer's V = 0.14, p < .001).
Smoking behaviour
The proportion of current smokers reduced from 10.5% of the sample at baseline to 8.6% at follow-up, although this difference did not reach statistical significance (φ = 0.03, p = .12). Although there were no significant differences at baseline (Cramer's V = 0.05, p = .17), the active respondents were less likely to smoke than inactive respondents at follow-up (Cramer's V = 0.14, p < .001). The majority (95.7% and 94.1% at base-line and follow-up, respectively) of the respondents agreed that passive smoking was dangerous to health.
Weight and dietary behaviours
There were no significant differences in BMI between baseline (M = 25.2, SD = 4.9, range = 11.2-60) and follow-up (M = 25.4, SD = 5.9, range = 11.5-68.4). Overall, the active respondents had significantly lower BMI (F(2, 2275 = 6, p = .003, partial η2 = 0.005) than the less active respondents. Two-way (time x activeness) betweensubjects ANOVA on BMI showed that the main effects of timeline and activeness were not significant. Participants were grouped into weight categories using the clinical classification of BMI: <18.5 = underweight; 18.5-25.0 = normal weight; 25.0-30.0 = overweight; >30 = obese. The percent-age of obese respondents at baseline and follow-up was similar (13% and 12.5%). Although there were no statistically significant differences in overweight and obesity, the proportion of overweight respondents was lower at follow-up (26.3%) than at baseline (30.3%).
More than half of the respondents reported that they did not consume five servings of fruit/vegetables per day and this figure increased from baseline to follow-up, although the difference did not reach statistical significance (56.9% at baseline, 61.1% at follow-up). There were significantly fewer participants at the time of the follow-up (54.9%) than at baseline (63.4%) who reported that they intended to increase the amount of fruit/vegetables that they consumed in the next year (Cramer's V = 0.11, p < .001).
More than one-third of the employees at both baseline and follow-up reported that they ate foods high in fat and sugar at least once a day (30.2% and 29.0% for once a day; 7.0% and 8.8% for two to three times a day, respectively), with no significant difference between time points. However, the proportion of respondents consuming sugary foods every day significantly decreased from 13.5% at baseline to 9.9% at follow-up (Cramer's V = 0.06, p = .01).
There was no significant difference in reported daily water consumption from baseline to follow-up, with around one-fifth of both baseline and follow-up participants reporting that they drank eight glasses of water a day. There was no significant difference in respondents' perceptions of healthy eating (φ = -0.03, p = .22), with a large proportion of employees (70.6% and 72.8% at baseline and followup, respectively) perceiving that that they were eating healthily at both time points.
However, intention to eat more healthily reduced over the five years, with significantly fewer participants intending to eat more healthily in the next six months at follow-up (71.3%) than at baseline (79.5%) (φ = 0.09, p < .001).
Compared with baseline (69.9%), significantly more respondents reported that they consumed food in the onsite staff restaurant at follow-up (73.8%) (φ = 0.04, p = .03).
Significantly more participants reported the availability of healthy food choices in the staff restaurant at follow-up than at baseline (t = 7.59, df = 688, p < .001, η2 = 0.08).
Of those who used the staff restaurant, respondents at follow-up were more likely to perceive that the trust had a culture of healthy eating than were respondents at baseline (t = 3.06, df = 534, p = .002, η2 = 0.017), although this difference in perception was not evident in those who did not actually eat in the facilities (t = 1.47, df = 1163, p = .14). Overall, participants at follow-up seemed to rate the nutrition culture of the trust more positively than those at baseline (t = 3.31, df = 1729, p = .001, η2 = .001).
Work performance and sickness absence
The majority of the respondents at both time points (92.3% and 93.5% at baseline and follow-up, respectively) reported that they were satisfied with their overall performance at work; this did not significantly differ between baseline and follow-up.
Reported sickness absence levels for the previous month significantly reduced from 4.9% at baseline to 2.6% at follow-up (Cramer's V = 0.13, p < .001).
DISCUSSION
This work supports the global and national public health drive to improve health behaviours and promote physical activity in the workplace setting [1] [2] [3] and in NHS employees specifically. [3, [11] [12] [13] To our knowledge, this is the first large-scale, theory-driven employee wellness programme delivered over five years in an acute NHS workplace. Particularly at the outset, the intervention was primarily targeted towards the promotion of physical activity but developed over time to incorporate the promotion of other health behaviours including healthy diet, smoking cessation and well-being. Findings showed that following five years of multi-level ecological intervention, the proportion of employees reporting that they met government recommendations for physical activity had increased. The proportion of employees reporting that they actively travelled (walked or cycled), both to the workplace and in their leisure time, had increased. The proportion of respondents engaging in incidental physical activities had increased over the five years, and sedentary behaviour ('time spent sitting') had reduced. These findings are imperative given the known association between physical activity, mortality and chronic disease. [25] [26] [27] Our findings lend support to previous studies that have shown modest improvements in physical activity following workplace intervention, [28] and add to the emerging, but limited, evidence base for physical activity interventions delivered in hospital settings, where interventions of shorter duration have been delivered to considerably smaller populations and have shown significant increases in physical activity. [29, 30] The observed increases in the proportion of individuals who actively travelled both in work and leisure time has relevance for population health; however, research has shown that while people value the incidental health benefit associated with active travel, they are often motivated less by physical activity but perhaps more by convenience, speed, cost and reliability when selecting modes of travel; [31] this has implications for the promotion of active travel in the workplace.
Although this study lacked objective measurement of physical activity, and selfreports may be subject to recall bias, it has been found that self-reports may correlate with objective measures of total energy expenditure. [32] Nevertheless, it is recommended that researchers may consider using device-based measures in future studies to measure physical activity levels, total sedentary time and patterns of sedentary time accumulation, as well as measuring physiological parameters that have a known influence on risk of chronic disease.
The findings demonstrate that employees who were more active (met the recommended levels of daily physical activity) had higher self-efficacy, or confidence, and greater perceived social support for physical activity. Wellness programmes may therefore be more effective if they include interventions that are designed to enhance social support and increase self-efficacy for physical activity, since both factors have previously been identified as important predictors of physical activity specifically among health care staff.33 Compared with those who were less active, the more active employees also had lower BMI and better mood, reported better general health, were more satisfied with their jobs, reported more sleep, and were less likely to smoke. These findings support observations that health behaviours often 'cluster' together in individuals [34] and suggest that a holistic approach to behaviour change may be best adopted by workplace wellness programmes by targeting multiple 'unhealthy behaviours' or lifestyle risk factors.
No significant improvements were observed in employee knowledge about physical activity and diet after five years; this suggests that there may be a need for raising awareness about health issues, which may be achievable through improved accessibility of health information to employees, and increasing the provision of workshops, training sessions or events on health and well-being.
The most commonly reported barrier to physical activity in our sample was lack of time; this is consistent with previous work-place intervention studies, which have identified that scheduling and work conflicts are often the most common barriers concerning time. [35] We recommend that interventions and services that encourage healthy lifestyle choices should be designed to be easily accessible for employees, by working towards policy changes such as protected work breaks, encouraging incidental physical activities (such as stair use) and offering activities that are accessible to all employees, including those with rotating work schedules. Our intervention evolved over time as many modifiable behavioural determinants of healthy living were identified at the outset and addressed (e.g. developing brief exercise classes to fit within lunch breaks, providing access to gym facilities onsite, making alterations to class booking and payment systems to increase convenience to staff). Addressing barriers as part of this process may help to explain the observed reduction from baseline to follow-up in the proportion of employees reporting 'lack of time' as a barrier to physical activity.
While incentives for participation were not provided for the majority of activities over the five years, those physical activities with a competition or a team-based element (e.g. pedometer challenge) occasionally included a 'prize' for winning teams.
Although this may have increased the number of individuals participating in particular physical activities, evaluation of these activities has revealed that participants felt more motivated by the health benefits, competitive element or the social nature of the activity rather than a prize incentive. Motivators for employee engagement (or not) in particular activities offered by multi-component programmes warrants further investigation.
The proportion of employees who smoked reduced over the five years, although this observed reduction was not statistically significant. Rates at both baseline and five years were considerably lower than the national smoking prevalence figure for the general adult population in the UK, which was reported to be around 21% for 2007.
[36] Low smoking rates in this population are promising, yet may be attributed to an overall decrease in smoking prevalence in the UK and also smoking ban policies implemented in public places and workplaces around the start of the intervention, [37] including the local NHS trust where the survey took place. [38] Historically, higher rates of sickness absence have been observed in the NHS compared with other sectors [39, 40] and therefore the reduction in self-reported sickness absence observed here was notable. Although sickness absence was self-reported in our sample, good agreement has been found between selfreported and register information in public-sector employee sickness absence rates. [41] Furthermore, our baseline figures were comparable both with local trust rates and also the sick-ness absence rate reported in the NHS at this time. [10] Our sickness absence rate at five years was substantially lower than 2011 national figures (4.24%). [39] Although we recognise the limitations of study design, this reduction may reflect our observed moderate improvements in some health behaviours and also a range of additional factors, not least the increase in job satisfaction and commitment to the NHS trust as an employer that was observed at the five-year follow-up. While the determinants of such factors are clearly complex, provision of services and facilities that promote employee health and wellbeing are already known to be associated with additional benefits for both the employee and the organisations that stretch beyond health behaviours. [6, 9, 42] Indeed, the promotion of physical activity, for example, has been proposed as a strategic corporate priority to improve both employee health and business performance. [43] Estimates of overweight and obesity should be interpreted with caution due to the use of self-reported weight and height to calculate BMI. The tendency to overestimate height and underestimate body weight means that BMI may be underestimated, particularly in males and in those who are overweight. [44] However, the majority of the sample and population were female and it has been observed that self-reports of weight and height by females are more consistent with objectives measures. [44] Although there were no statistically significant differences in BMI, the proportion of respondents who were overweight had decreased at follow-up. Figures for our sample were lower than national prevalence figures, which show that 22% of men and 24% of women are obese, and that 34% of men and 33% of women are overweight. [45] While there is a possibility of under-reporting or sample bias, it should be recognised that there remained a significant proportion of employees who self-reported that they were either overweight or obese. Although daily consumption of sugary foods was lower at follow-up, there were no other significant changes in reported dietary behaviours. It is of concern that a significant proportion of our employees did not consume a healthy diet (e.g. 5 a day), even though the majority perceived that they ate healthily at the time of reporting. Although our wellness programme included a number of interventions targeted to dietary habits across the five years (e.g. weight management classes, 'smoothie' bar, improved food in catering facilities), diet was not the primary focus of the programme and these findings clearly highlight a need for increased health education and dietary-focused intervention to increase the proportion of employees who consume a healthy diet and encourage a healthy weight in the NHS workforce. In practice, efforts have been made to increase the focus on diet and weight management within this setting, and indeed, our findings have shown both an increase in use of the catering facilities onsite, and in those who access the facilities, an improvement in attitudes over the five years towards the availability of healthy food options in the workplace.
While the response rate was relatively low, it is satisfactory for a survey of such magnitude since the baseline response rate was greater than that achieved in other large employee surveys. [46] Furthermore, the baseline and five-year surveys generated responses from a sample that was broadly representative of the target population. However, the generalisability of the study findings may be limited by the lack of analysis of individual-level changes in health behaviours, and also by the fact that respondents were self-selected and were on the whole more physically active than the general population. While we have not demonstrated whether our respondents exhibited improved health behaviours compared with non-responders, or whether they were a more motivated group, it should be recognised that responders included both users and non-users of the programme.
Although the study design itself limits the ability to determine causality with the most scientific rigour, meeting the basic criteria for randomised design in 'real-world' research can be challenging. [30] Previous studies successfully employing such designs have often been based on individual interventions narrowly focused on single outcomes and objectives, such as changing a specific health behaviour (e.g. physical activity) via a specific means (e.g. single environmental initiative) in a manageable setting (e.g. an unchanging environment). In this instance, the intervention developed over a period of several years in a climate of extensive organisational change, with a trust merger resulting in a substantial increase in population size with the addition of a new hospital site, high staff turnover and a need to develop new facilities and services to serve additional staff in a new location, while wellbeing activities at the original site had already been established and running for some time. This also resulted in a need to recruit and train additional health champions.
However, this award-winning intervention was strengthened by a clear conceptual basis in the ecological model of health that has an evidence base for positive outcomes in health behaviour interventions. [21, 47] Work is currently being undertaken to further investigate those aspects of the intervention that met with success or failure, and the correlates, determinants and mediators of workplace wellness programme participation and adherence. Although this intervention was adopted by the local NHS trust to become an ongoing service for employees, further
research is warranted to demonstrate the cost-benefit of such programmes.
CONCLUSION
This work demonstrates that workplace interventions are achievable in NHS workplace settings, and confer positive outcomes in those organisations where employers demonstrate a commitment to health and wellness that is fully integrated with their mission, values and long-term vision. The impact of even small-to-moderate improvements in health behaviours is substantial and renders the worksite as a setting in which it is clearly feasible to continue to promote wellbeing, and is sustainable over many years. However, to generate significant behaviour change in a range of target health behaviours, such schemes need to be flexible and continually responsive to its consumers; as such it should be recognised that wellness programmes require continual adjustment to alter the targeting of activities in response to user need.
